Abstract. Nowadays a lot of enterprises work with ERP systems. It usefulness is generally used in office environments and different enterprises which offer this software are developing mobile applications. These mobile applications work with their own system and they don't usually work in other platforms. Currently any mobile application can communicate with more than one ERP system because each one has its own communications methods. This article presents a system that expect unify the communication between different ERP systems and allows mobile applications to communicate with them in a homogeneous way.
Introduction
Nowadays a lot of enterprises decide to start using ERP (Enterprise Resource Planning). These systems manage a lot of daily tasks of the different enterprises sectors: production, logistics, allocation, stock, consignment, invoicing, etc. Their implementations can be adapted to the business that they manage [1] . Currently ERP systems can be found in office environments and managed by qualified staff. This kind of software requires a previous training to take advantage of it. The mobiles devices are every time smaller, lighter and they have improved the performance, these are the reason why it seems a good idea transferring part of the ERP usefulness to these devices [3] .
Transferring ERP feasible process to a mobile device will allow an enterprise staff outside of the office to make distance specific operations on the ERP software thanks to nice interface normally presented on mobile applications.
These applications aim to transform mobile devices into work tools that are completely integrated into staff's daily work, getting closer to typical notions of pervasive computing [6] Enterprises not only will use the applications in these mobile devices as work tools, but also to gather information and thus make better their internal processes based on acquired knowledge achieved by that information [7] Nowadays several companies that commercialize ERP systems are directing this software to SaaS [2] The main trouble is the fact that different ERPs don't have the same public interface, that is, we don't have neither a communication protocol nor common information [8] [9] . Currently the enterprises who offer ERP software invest a lot of time and money in the development of native applications on different platforms to use them with their own ERP. This means that there are no applications which can link with other ERPs.
Along this paper a system to integrate different ERPs is presented as a possible solution of this trouble. We expect to unify different linking methods of the different ERP systems by developing a standard of communication and information and adapting this information of every system to the standard. This will allow enterprises to develop mobile applications which are able to operate with different ERP systems.
This article is divided as follows: section 2 describes the state of the art; section 3 presents the proposed model; section four describes the results obtained and the conclusions respectively.
Background
There are many applications that ERP Software companies offer to customers. Such as SAP Business One which has management applications on Windows Phone, IOS and Android platforms. Exist both web applications as native applications on the market but they all have operations in the ERP for which they were designed This paper aims to transform not only the data but set a standard to unify communication and information that can be given between these ERP systems and mobile or web applications.
The ERP market is varied and there are many different systems from diverse companies. The best known is chosen SAP and despite only having a market share of 22% [33] 
Proposed Reasoning System
The proposed system aims to create an integration of different ERPs so that it provides a common interface to all of them. It facilitates the creation of mobile applications that are compatible with multiple ERP systems. The system initially presents the integration of three ERP systems from two leading companies in the sector [10] 
Fig. 1. General structure
For each one of the ERPs integrated into system there should be an adapter where the ERP information will be transformed to the established information standard and vice versa.
The kind of communication that will exist between mobile devices and adapters will be homogeneous. This communication is based on a set of REST services [20] [19] [18] that will may be used by web or mobile applications.
The development of this system poses two challenges mainly:
• Perform a standard of information between ERP systems integrated. This must be scalable in order to integrate new ERPs in the system. • Establish a communication system scalable, fast and homogeneous for communication with mobile devices.
To create information standard, a thorough analysis of the information which is handled by different ERP, should be made. Several information entities covering different modules that manage ERP systems will be created. The information for each entity will be different in each ERP system so it will be necessary to develop correlation between ERP information and information pertaining to the information standard. Subsequently established correspondences guide the transformation of the information carried out on each adapter.
The conversion information is implemented by performing transformations of XML files (Figure 2 ). For processing and more efficient parsing VTD-XML [36] will be used. 
Results
The mobilization of information and pre-sales and route accounting operations of the ERP to an Android mobile device has been proposed as the initial case study:
To this end, adapters have been developed for each ERP system-integrated. The development of these adapters has been carried out on the NET WEB API platform [15] [16] [17] [27] . Communication with each ERP has been done with SOAP web services in Microsoft Dynamic AX [25] and NAV [24] and using DI API in SAP Business One. [26] .The information that has been transferred covers the following information entities: Customers, Items, Orders, Invoices and Shipment. Information Correlations of each ERP to the established standard have been made. Figure 3 shows one of the tables with the established correlations in the Customer entity.
Fig. 3. Information Correlations
Each ERP adapters provides a common service interface in communication services with mobile devices. The application will communicate with the different ERP setting the adapter configuration with the one you want to connect, then it will perform the same operations regardless of the ERP at the other end of the communication.
For example, if we want to perform a search for an item, the following request will be made to the adapter, independently of the adapter involved.
POST request with the following JSON data to web service "/sap/item /search ' adapter in this case SAP Business One:
{"Critria":{"Criterion1":"Value1","Criterion2":"Value2",…,"Cri terionN":"ValueN"}, {"Filters":["Filter1","Filter2","Filter3",…,"FilterN"]} The criteria indicates the record being searched and filters the information that you want to retrieve of that record. The response obtained after doing the request to this service shall comprise the information specified by the filters of all items that match the criteria sent Figure 4 .
The developed application has a set of modules corresponding to the entities and operations of ERP mobilized The mobile application offers a configuration module Figure 6 . C) and D) where you must specify the ERP system which connected to the application at each moment. Options such as barcode scanning and creating PDF documents The developed application is able to perform the operations described below in integrated ERP systems. To perform the different operations which are available on the adapter, simply connect the adapter and set the adapter configuration imposed. Having established the configuration you can access the various modules of the application and perform the operations that enable the adapter.
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Conclusions and Future Works
This developed system allows transferring characteristics and pre-auto-sales tasks to mobile Android devices with different ERP systems on the market such as Microsoft Dynamics AX, Microsoft Dynamics NAV and SAP Business One. Creating a common standard of information enables to establish in the same way communication between the mobile device and any adapter. This facilitates the development of applications for different ERP systems. The process of defining the standard of information has been a complicated process that has required an exhaustive research to locate the different ERP information and its correlation with the standard. The process of publishing the information in different ERP is varied. In Microsoft ERPs it is done through a series of SOAP web services to be configured and to provide remote access publishing. In the case of SAP access to information is done by DI API. This process is simplified with the established standard because access to information is common for ERPs. An application that uses this developed system has been carried out in Android's platform. This makes possible a subsequent development of applications in other platforms such as IOS, Blackberry OS or Windows Phone, even in web applications. Increasing adapter's usefulness is proposed as a future project [14] [13] [12] [11] . Currently, the developed adapters only cover a small usefulness of every possible operations of the ERP. Thanks to the platform where they have been created, more services can be added later to different functional modules of the ERP. This will allow increasing the usefulness of the developed application or even develop other applications related with other functional module of the ERP.
